Studies on the structure of NADH: ubiquinone oxidoreductase complex: topography of the subunits of the iron-sulfur protein component.
Resolution of the mitochondrial NADH:ubiquinone oxidoreductase complex (Complex I) by chaotropic agents result in the separation of three building blocks of the enzyme, designated FP (flavoprotein), IP (iron-sulfur protein), and HP (hydrophobic protein). FP contains three subunits of Mr 51, 24, and 9 kDa; one FMN; and two iron-sulfur clusters. Immunochemical studies with monospecific antibodies to the FP subunits have indicated that all three subunits of FP protrude from the inner mitochondrial membrane on the matrix side, whereas no reactive epitopes from these subunits were found exposed on the cytosolic side [A.-L. Han, T. Yagi, and Y. Hatefi (1988) Arch. Biochem. Biophys. 267, 490-496]. IP contains six subunits of Mr 75, 49, 30, 18, 15, and 13 kDa and four iron-sulfur clusters. In the present study, immunochemical experiments (enzyme-linked immunosorbent assays and 125I-protein A labeling) were carried out with monospecific antibodies to the above IP subunits and with bovine Complex I, submitochondrial particles, mitoplasts, and intact mitochondria as sources of antigens. Results have indicated that all six IP subunits protrude from the inner mitochondrial membrane into the matrix, and that the 75-kDa subunit, and possibly the 15-kDa subunit, protrude in mitoplasts from the cytosolic side as well. No epitopes reactive toward the monospecific antibodies to the 49-, 30-, 18-, and 13-kDa subunits were detected in mitoplasts.